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50 PERFORMANCEQUALITYICONTROL@ENdAIDATAMHANDLING
5.1ntroduction

Everylelement[of [environmental [datalacquisition, [from{Sampleldollectionib(final [data
reporting, (has@ssociatedwithlit [degreesiof(érror. [T helprimarypurposeldf [@fbtal
qualitylassurancelprogramisiheldptimizationof[donditionsiwherebylthelintroduction
of(érror[dan(Deleither [precludedior[Substantiallyfeduced. [T heldperating[proceduresiand
qualityldontrol[cdhecksipracticedlinlthisliaboratorylandioutlinediihithisihanual [dre
implemented(fbminimizelthelibtal [érror(associatedwithdataldeneration. No@umber
canlbelaffixedfblibtal [@rror;however, @nalytica [performancelisiheasurablelandihus
definable. TAnalysesiarelperformedin(Support[0f (EPA [ProgramssuchlasiRCRA,
Superfund, NPDES, [Drinking(Water, [Air[Toxics,[CERCLA, @nddtherinhitiatives.[T he
methodslused(for @nalysisiareBased(primarily[OnEPA [dpprovedimethods, [Somelof
whichf@relguidancel(e.g.,[RCRA).[M odificationsimayhavebeenimhadeliblincrease
quality,[efficiency,[0r[folSupport(Specificliequestsiof thelvariousiprograms.[TAll
performanceldualityldontrol[datal({Organiclandnorganiclections) [@relfransferredirom
thellbgbooksiandformsibltheldppropriatelqualityldontrol lbgs, [datalentryforms, or
directlylintolthe[Region(4[L aboratorynformationVl anagement [Bystem(RALIMS).[]
Quialityldontrol Tbgslor formslarelmaintained(for @l [@nalysesiSpecificallylihorganic
parameters,[metals,[Semivolatiles,(volatiles,[@nd[pesticides/PCBs.

5.2[Terminology

5.2.1MAcceptancelCriteria/L imits: [Bpecifiedlimits[placedlon(dharacteristicsiof @
qualityldontrol(itemi@sldefinedlihiequiredimethods. Il hesellimitsiareléither [statistically
definedbyThistorical [hethodperformancelor [By(Specificlmethodlrequirements.

5.2.2[Accur acy: [ltheldegreeloflagreement [Betweenl@n(observedivalueland@n(@ccepted
referencelvalue. A ccuracylihcludesiaidombinationlof [landomieérror [{jprecision)(and
systematiclérror [(bias) [domponentsiwhichlarelduelfbSamplinglandianal ytical
operations;[ddatalqualitylihdicator.[((NELAC,[1999)

5.2.3MAnalyst: ltheldesignatedlindividual iwholperformsthehands-on" [@nalytical
methodsland(associatedfechniquesiandiwholisthelonelresponsiblefor [@pplying
requiredlaboratory(practiceslandldther [pertinent [ualityldontrolsibomeetfhelfequired
level[6f[quality.[(NELAC,[1999)

5.2 AMAudit: [8Systematicléval uationtbdeterminelfheldonformanceliolquantitativeland
qualitativelspecificationsiof[Someldperational [function(or [Activity. [[NELAC,[1999)

5.2.5[Batch: [Bnvironmental [Sampleslthat [@relpreparedland/or@nalyzediogether With
thelSamelprocessiandpersonnel ,[UsingthelSamellot(s) [0f [Meagents.[ITA [preparationBatch
isléomposed(of[Onelfb20[eénvironmental (SamplesiofthelSamelmatrix, heetinglihe
abovelmentionedidriterialdandwithlamhaximumiiimebetweenihelstart[0f [Processing(of
thelfirst[andlast[Sampl elihlfhelbat chlfobe24hours. TAn@nalytical [Batchlisidomposed
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of [preparedienvironmental [Samplesi(extracts, [digestatesior [Goncentrates) Whichldre
analyzed(iogether@slalgroup. TAnl@nalytical batchldanlincludelpreparediSamples
originatingfromvariousiénvironmental hatricesianddanléxceed20[Samples.[(NELAC,
1999)

5.2.6[Bias:. [Bonsistent [deviation(of ([heasuredvaluesfromlthelfruelvalue, [Gausedby
systematiclérrorsiinlalprocedure. [[StandardVl ethods[(ISM) [for [thelExamination[of
Water[@ndWastewater, 18" @dition)

5.2.7(Blank: T&Samplelihat (hasiot [(Beenléxposedibltheldanalyzed[Samplelstreamlin
order [folmonitor[dontaminationlduringlSampling, [fransport,(storageldr(analysis.[The
blankis[subjected(iblthelusual [@nalytical [andheasurement [pProcessiiblestablishiaZero
baselineldr Backgroundivalue.[[MBasedlOnMEL A C,[1999) [$eelM ethodBlank.

5.2.8[Blind[Sample: [8Sub-samplefbr(analysisiwith(aldompositionknownliblthe
submitter. [T helanalyst/IaboratorymayKnow(thelidentityof fhelSampleButhot(its
composition.[Ttlisusedfbliest[fhelanalyst’ slor[aboratory’ siproficiencylinliheléxecution
of [thelmeasurement[process.[((NELAC,[1999)

5.2.9[[TCalibration: [ibldetermine, Byheasurement[0r [Gomparisoniwith(astandard, the
correctvalueldf(eéachlsScalelreadinglon(@meter, linstrument, [dr[Gther [device.[Thellevels
of(thelappliedidalibrationlstandardishoul dbracket [thelriangelof [planned(dr [éxpected
sampleltheasurements.[((NELAC,[1999)

5.2.10[CTalibration[Cur ve: [theldraphical [fel ationshipbetweenihelknownl\al ues,[Such
asidoncentrations, [0falSeries[of(dalibrationstandardsianditheir[ihstrumentfesponse.
(NELAC,[1999)[Seellnitial[Calibration[Curve.

5.2.11Calibration ethod: [Aldefined(fiechnical [procedurelibr [performingla
calibration.[NELAC,[1999)

5.2.12[ICalibration[Standar d: [ASubstanceldr [feferencelaterial [usedibldalibratelan
instrument.[((NELAC,[1999)

5.2.13[CTertified[Referencel aterial [([CRM): [AMeferencelmaterial [Oneldr mhorelof
whoselpropertyvaluesiareldertifiedBy@flechnicallyvalidprocedure, [dccompani ed By
or [fraceablelfblaldertificatelor [Other [documentationiwhichlislissuedBylaldertifying
body.[(INELAC,[1999)

5.2.14[Chainlaf[Custody: MAnunbroken(irail [6f [accountabilitythat [@nsureslihe
physical [Security(of(Sampleslandlihcludesithelsignaturesiof @l wholhandl elthelSamples.
(NELAC,[1999)

5.2.15[Check [Standar d: [Areferencelstandardidbtainedfromlaniihdependent [Sourcelof
theldalibration(standardtusedibverifytheldoncentrationloffheldalibration[standard.
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5.2.16[Confir mation: [Mrerificationlof thelidentitylof[Aldomponent [throughltheltselof
anl@pproachiwithlaldifferentScientificlprinciplefromltheldrigina [thethod. [T heselhay
include, but [@renot limited(tb: Becondldolumnidonfirmation, [Alternatelwavelength,
Derivatization,MasslSpectral interpretation, [Alternativeldetectors, [Or[Additional
cleanuplprocedures.[(NELAC,[1999)

5.2.17Confor mance: [@n(affirmativelihdicationor judgement hat[Aproduct [Or [Service
haslmhet thelrequirementslof [thelriel evant[Specifications,[dontract, [0r [fegulation; [@ solthe
stateldf heetingthelfequirements.

5.2.18[Continuing[CalibrationVerification: Ithel@naysisiof[@n@nalytical [standard
referencelused(ibverifythelihitial [dalibrationldurve. ]

5.2.19[TCor rectivelAction: [ihelactionlfaken(bleliminateliheldausesiof[an(existing
nonconformity,[defect[0r[0ther ndesirablelSituationlindrder [b[preventrecurrence.
(NELAC,1999)

5.2.200DatalAudit: [Aqualitativel@andlquantitativelévaluation(of ftheldocumentationiand
proceduresiassociatedwithlénvironmental [heasurementsitbVerifylthat fheldesulting
datalarelof(acceptablelquality({i.e.,that ftheylmheet [Specifiedacceptanceldriteria).
(NELAC,1999)

5.2.21[Datal@Quality[Dbjectives: [DatalQuality[Dbjectives(DQO's) [arelstatement SiOf
datalqualityequiredifromlaniinvestigation(@slestablishedbythelénduser [duringlthe
planningphaselof[@projectrequiringlaboratorySupport. T helDQO'siareldualitative
andiquantitativelstatementsiofthelqualityof [datalriequiredib[Support(Specificldecisions
or[egulatoryfactions.

5.2.22[DatalReduction: [thelprocessiof [fransformingawdatalBy(drithmeticlor
statistical[alculations, [standardidurves, [doncentrationlfactors, [étc.,[@ndldollationlihtola
moreltiseableform.[(INELAC,[1999)

5.2.23[Deficiency: [Anlunauthorizedideviationfromlacceptablelproceduresior
practices,[0r[@defectin[@n(item.[[NELAC,[1999)

5.2.24[Demonstrationof [Capability: [[AProcedurelibléstablishithelabilitydfthe
analyst(iblgeneratel@cceptableldccuracy.MNELAC,1999)

5.2.25[[Detection(Ll imit: [thellbwest[Goncentrationor [@mount [0f Thelfarget[anal ytelthat
can(beldetermined(ibbeldifferentfromlZeroDy(alsinglelheasurement &t [AlStated(degree
ofldonfidence. MINEL AC,[1999) [BeelM ethodDetection(llimit

5.2.26[Document [Contr ol: Mthelactof[ensuringfhat[documentsi{andlfevisionsiihereto)
arelproposed, eviewedfor(accuracy, [dpproved(ior el easelBy@uthorizedpersonnel,
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distributediproperlylandidontrolledioleénsureluseloftheldorrectersionat fhellbcation
wherelthelprescribedactivitylisperformed.[(NELAC,[1999)

5.2.27[Equipment Blank: [8Sampleldf[@nalyte-freelhedialwhichhasbeenusedb
rinseldommon(Samplingléquipment fblcheck(effectivenessiofldecontamination
procedures.[NELAC,[1999)

5.2.28[EstimatedDetectionLimit: [{baseddn[40CFR[Part[136[AppendixB)@n
estimateloftheldetectionlimit[Usinglonelofthelfbllowing:

5.2.28. 11T heldoncentrationValuelthat [Gorrespondsiiblaniinstrumental [Signal/noise
inltheldangelof[2.5{b[5.

5.2.28.2(IT heldoncentrationléquivalent [0f [threelfimesfihelstandardideviation(of
replicatelinstrumental iheasurementsiof thelanal ytelihlfeagent Water [(or [hatrix [0f
interest).

5.2.28. 3 hat [Megion(of thelstandardidurvelwhereltherelisadignificant [Ghangelih
sensitivity,lile.,[@Dreak(ihthels opeldfihelstandardidurve.

5.2.28.4Inhstrumental dlimitations.

5.2.29[[Estimated [V alue: [TAldal culatedval uelbased[dn(@lfeasonabl eldpproximation(of
thelfruelvalue. T

5.2.30FieldBlank: [Blankpreparedlinthelfieldbyillinglaldlean(dontainer With(pure
de-ionizedWwater[and(appropriatelpreservative,[if[@ny, forthelSpecificlSamplinglactivity
beingundertaken.INELAC,[1999)

5.2.31H olding[Time: [thelperiodiof imel{usuallylinthoursior[days) from[Sample
collectiondntil[Samplelpreparation(or TBnalysis. [T helihitial {imelisthefimelalgrab
sampl elisldollectedor [thelfimelthellast[dliquot[df [Aldompositelisidol lected. [T helfinal
timelisthelfimelSamplelpreparation(or[@nalysisibegins.

5.2.32[H olding[Times(M aximum[AllowablelH olding[Times): [thelhaximum
establishedfimesithat [Samplesi(extracts, [digestatesior [doncentrates) (ShouldBelheld
prior [folSamplelpreparation(or@nalysis. [T hisifimeldequirement[danbeléxpressedlin
variousfimelunitsi(i.e.,(hours, [days, Weeks, [étc.). [Holdingfimesiarelévaluatedlinlthe
samelunitsiasiSpecified.

5.2.33[Initial[Calibration[Curve: [Theldalibrationldurvelwith(Goncentrations
bracketinglthelrangeloflinterest [performed(at[fhelbeginning(of fhel@nalytical [process
andlagainleéachldayprior[fb[Samplelanalysisior &t [alfrequencyfequiredby@lSpecific
method.
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5.2.34Inter nal [Standar d: [[AKnown@mount[0f [standard@ddedfolalfest[portionlof @
sampl elasialreferencelfor [@valuatinglandidontrollingthelprecisionandbiasiof the
applied@nalytical method.[(NELAC,[1999)

5.2.35[Instrument Blank: TAlGlean[Samplel(e.g., distilledater) [processedthroughlihe
instrumental [Stepsiof [thelheasurement[process; [sedibldeterminelihstrument
contamination.[((NELAC,[1999)

5.2.36[1 aboratoryDuplicate: [8liquotsiofalSamplefekenfromhelSameldontainer
under[[aboratoryldonditionsiandprocessediand(analyzed(independently. [(INELAC,
1999)

5.2.37[1 aboratory[Control [Samplel(L CS): AL aboratorylControlSamplel(L CS) i5a
samplelmatrix, freefromlihelanalytesioflinterest, [Spikedwitherified Rnown@mounts
of[@nalyteslfromlalSourcelihdependent [Of (theldalibration(standardsior [Alhaterial
containinglknownlandiverifiedlamountsiof[@nalytes.[(NELAC,[1999)

5.2.38[1 aboratory[Control [SampleDuplicatel(L CSIDup): [ASecondeplicate
laboratoryldontrol[Samplelpreparedlinithellaboratoryland@nalyzedfblobtainlamheasure
of (thelprecisionlofthelfecovery(for(géach@nalyte.

5.2.39( abor atory[ReplicatelAnalyses: [ltheltheasurementsiof thelvariablelof interest
performediitlenticallyloniwoldrmorelsub-samplesiof thelSamelSamplesiwithinfalshort
timelihterval.[(NELAC,[1999)

5.2.40L imit[of Detection[(L OD): [thellowestdoncentrationlevel that [danlbe
determinedBy(alsinglel@analysisiandiwithialdefinedlevel [0f ([donfidenceliobe
statisticallyldifferentfromlablank.[((NELAC,[1999) [SeeldsolM ethod[Detection(ll imit

5.2.41[M atrix: [theldomponent [Or [Substratelfhat [dontainsiihel@nalyteldflinterest. ]
(NELAC,[1999) IFor [purposesiof (Batchland[QClrequirement[determinations, the
followingmatrix[distinctions[shall [Beltised:

5.2.41.1[TAqueous:. TAny[AgueousSampleléxcludediromitheldefinitionlof Drinking
Water hatrix[or[Saline/ EstuarinelSource.[[Iincludesisurfacelwater, [groundwater,
effluents, [@ndT CL Plor[dther [@xtracts.[((NELAC,[1999)

5.2.41.1.1IDrinking\W ater : TBnyAqueousiSampl elthat (hasbeendesignated(a
potablelor[potential [potablelwater [Source.[(NELAC,[1999)

5.2.41.1.2[[%aline/Estuarine: TBny@queousSamplefromlaniocean(or [@stuary,
or[dther[Saltiwater [SourcelSuch(@sihelGreat [Salt[lLake. [[NELAC,[1999)

5.2.41.2[MNon-aqueouslliquid/LiquidWaste: TAnylorganicliquidiwith(€15%
settleablelSolids. [([BasedOnNELAC,[1999)
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5.2.41.3[Biological (Tissue: [[AnylSampleldf(albiological [driginiSuch@sfishfissue,
shellfish, [0r[plant haterial . [BuchlSamplesishall Belgroupediaccordingiolarigin.
(NELAC,1999)

5.2.41.4[1%olids: lihcludessoils, [Sediments, [Sludgesandiother matricesiwith>15%
settleablelSolids. [(NELAC,[1999)

5.2.41.5[Chemical W aste: [[AProduct[0dr [By-product[df @nlihdustrial [processthat
resultsih@matrixnot[previousyldefined.((NELAC,[1999)

5.2.41.6[MAir : [vholelgasior rapor[Sampleslihcludingthoseldontainedlihflexible
orrigidiwall[dontainersiandlthelextractedldoncentrateddanal ytesiof linterest froma
gasiorvapor [that [@reldollectedwith@lSor bent fube, impinger [Solution, [ilter, [Or
otherldevice.[NELAC,[1999)

5.2.42M atrix[Spikel(spikedSampleldr [fortified[Sample): [BSamplelpreparedby
addinglalknown(mass(of flarget[dnal ytelfolalSpecified[@mount [of matrix[Sampl elfor
whichlanlihdependentestimatelof thelflarget[danalyteldoncentrationlisavailable.
(NELAC,1999) 1

5.2.43[M atrix[SpikelDuplicatel(spikedSampleldr Fortified[Samplelduplicate): [A
seconddeplicatelmatrixSpikelpreparedlinthellaboratory@nd@nalyzediblabtainla
measurelof [thelprecision(ofthelfecovery(ibréachldanalyte. [[NELAC,[1999)

5.2.44[IM ay: [[denotesipermittedi@ction, (But ot Mequirediaction. [[NELAC,[1999)

5.2.45[IM ethodBlank: [AlSamplelof(aimatrix[Similar foltheDat chlof(@ssociatedSamples
(whenf@vailable) that[i5freefromtheldnal yteslofihterest, hichlisprocessed
simultaneouslywithlandunder [thelSameldonditionsiasiSamplesithroughlall [Stepsiofihe
analytical [procedures, [@ndlihiwhichlnofargetanalytesior linterferencesiarelpresent(at
concentrationslihat limpact thel@analytical [fesultsior [Samplelanalyses. (INEL AC[11999)

5.2.46[IM ethod[Detection(Limit: [Thelmhinimumidoncentrationlof [@Substancel(an

analyte) [that [dan(belmeasured@ndlrieportedwith[a[99%[donfidencelihat theldnalyte
concentration(islgreater [fhanZerol@ndlisideterminedfromlanalysisiaf [AlSamplelih@a
givenlmatrix(dontainingtheldnalyte. [(A0[CFR[Part[136, [Appendix[B)

5.2.47IM inimum[Quantitation imit[(IM QL ): ([theldoncentration(level (Belowihich
thelvariancelof [thelresultsfor[@lparticul ar [@nal ytel (el ement[dr [Gompound) [éxceedsihe
acceptablelqualityldontrol Griteria.[IT hisivalueldorrespondsiibihellbwest[quantitative
point[@nltheldalibrationldurveldrthellowest[demonstratedlevel [f [Acceptable
quantitation.
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5.2.48[00Dutlier : [@nlObservation{or [Subset [0f [Observations) Whichldppearsibbe
inconsistentWithlthelfemainder [0f that[Set[Of (data. ([(Barnett, \V.; L ewis,T.[Outliersiih
Statistical Data, [3"[ed.; JohnWiley[& [Sons, NewlY ork,[1994;[p.7.)

5.2.49(Pr eci s on: (ltheldegreelfbwhichlalSet[6f [Observationsior heasurementsiofthe
samelproperty, [0btainedunder[Similar[donditions,[donformlibthemselves;[@ldata
qualitylihdicator.[Precisionlisusuallylexpressediasistandardideviation, ariancelor
range, lin[@ither[@bsolutelor relativelflerms.[((NELAC,[1999)

5.2.500Pr eser vation: Mefrigeration(and/or [reagentsiaddedat (thelfimelof[Sample
collection({orI&ter) b maintainlthelchemical [and/or biological lintegrity[0f fhelSample.
(NELAC,[1999)

5.2.51[Proficiency T est[Samplel(PT): TalSample,theldompositionlof whichlis
unknown(ibthelanalyst@nd(isprovidedibiest Whether theldnalyst/laboratoryldan
producelanalytical esultsiwithiniSpecifiedldcceptanceldriteria. [[NELAC,[1999)

5.2.52[Pur elReagent W ater : [[Bhall belwater [(definedBy(national [dr [ihternational
standard) ihlwhichlnoarget[dnalytesior linterferenceslareldetected@sirequiredBy(the
analytical[thethod.[((NELAC,[1999)

5.2.53[Muality[Contr ol [Sample: [anncontaminatedSamplelmatrix[Spikedwith
knownl@mountslof(analytesifromlalSourcelihdependentfrom(theldalibrationistandards.
Itlislgenerallylused(iblestablishlintra-laboratorylor[dnalyst [SpecificlprecisionandDiasior
tolassessithelperformancelof @l [0r [Alportion(of thelmheasurement [System.[(NELAC,
1999)

5.2.54[uantitationl imits: [thelmaximumiodr mhinimumievels, [doncentrations, [Or
quantitiesiof [AfargetVariablel(e.g.,[farget[@nalyte) [that [danbelquantifiedWwithlthe
confidencellevel lrequiredby(theldataltiser. (NEL AC,[1999) [Seel inimum
Quantitation imit

5.2.55[Range: [theldifferenceBetween(thelminimumlandihelimhaximumlof [@aSet [Of
values.[(NELAC,[1999)

5.2.56[[Raw(Data: [[Any[driginal factual lihformationfromldimeasurement[activitylor
studylrecordedlinfalaboratorynotebook, Wworksheets, [flecords, [hemoranda, [notes, [0r
exact[dopieslihereofthat [@relfecessary(for thelfleconstruction@ndlevaluationlofthe
report(ofthelactivityldr(study.[Rawdatalhaylihcludelphotography,[domputer [printouts,
magneticlhedia, [andrecorded(datalfrom@utomatediihstruments. [T [éxact [Gopieslof [faw
datalhavelbeenlpreparedi(e.g., fapesiwhichlhiavebeenliranscribederbatim, [dataland
verified@ccuratelbylsignature), ftheléxact[Gopylor [eéxact[franscriptfhayBelSubmitted.
(BasedONMELAC,1999)
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5.2.57[Reagent Blank[{imethodeagent (blank): [A[Sampleldonsisting[of (feagent(s),
without(thelfarget(analytelor [Samplelmatrix, ihtroducedihtotheldnal ytical [procedurelat
thel@ppropriatelpoint@ndldarriedthroughlall [Subsequent [Stepsiibldeterminelthe
contribution(of fhelreagentsiand(of (thelihvolvedianalytical [Steps. [(INEL AC,[1999)

5.2.58[[ReferencelM aterial: [Almaterial [dr[Substanceldneldr [horelpropertiesiofhich
arelsufficientlylwell[establishedfbbeltisedfor theldalibrationlof (@nldpparatus, the
assessment [0f [Alheasurement (hethod, [Or [for [assigningValuesiblmaterials.INELAC,
1999)

5.2.59Refer encel ethod: TAMhethod(of (Knownlandidocumentedaccuracyand
precisionlissuedbyan(organizationlrecognizediasidompetentfbldolso. ([NELAC,[1999)

5.2.600ReferencelStandar d: [Astandard, [denerallylofthelhighest [thetrological [quality
availablelat [Algivenllbcation, fromiwhichiheasurementsimadelat that [[bcationldre
derived.[(NELAC,[1999)

5.2.61[Reportinglimit: [AlsoknownlasiheMinimumQuantitationLimit[{(M QL )ih
Analytical [SupportBranchldatalrfeporting.

5.2.62[Bample: [Alparticular@liquot[af [Aldertainimatrix [(soil/sediment, \Water, [@ir, [étc.)
collectedlat[alSpecificllbcation,date, [Andimel{grabldr[domposite). T his@iquotcould
beldistributedldver(Several[different(Sizelor fypeldontainersidependinglonlihel@nalytical
and/or[preservationdequirements.

5.2.63[Belectivity: [Analytical [dhemistry) theldapabilitylof(alflest hethod(Or
instrument [foespond(ib(@farget[Substanceldr(donstituentinlthelpresencelof (lon-target
substances.[(NELAC,[1999)

5.2.64[IBensitivity: [theldapabilitylof [Amethodor ihstrument [foldiscriminateBetween
measurement [fesponsesirepresenting(differentlevelsi(e.g.,[doncentrations) [of [Avariable
oflihterest.[((NELAC,[1999)

5.2.65[Bhall: Tdenotesiarequirement that [iSihandatoryWwhenever [theldriterion(for
conformancelwithlthelSpecificationfequiresithat[therelbelnoldeviation.This[doesinot
prohibitfheltiselof[@ternativeldpproachesior ihethodsor implementingthe
specification(Sollbng@sltheldequirement [isfulfilled. [[NELAC,[1999)

5.2.66[Bhould: Tdenoteslalguidelineldr [fecommendationiwhenever[@oncompliance
with(fhelSpecificationlisipermissible. [[NELAC,[1999)

5.2.67[[Bpike: MBRnownhassof [farget [dnalytelddded(iolablank [Sampl eldr [Sub-sample;
used(ibldeterminelrecoveryléefficiencylor [for [0ther[qualityldontrol [purposes.[((NELAC,
1999)
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5.2.68[IBtandar dized[ReferencelM aterial [[SRM ): TA [Standardized[Reference
Material [((SRM) s aldertifiedreferencelmhateria [producedbythe ational Institutelof

Standardsland(T echnology(0r [@nleéquivalent[0rganizationland(characterized(for [@bsolute

content,[ihdependent [0f[@nalytical method.[(NEL AC,[1999)

5.2.690T ar get [Analyte: [Anlihdividual [@nalytelthat isiSpecificallyfargetedfor@nalysis
bylusinglamethodldesigned@ndivalidated(fbr[thel@nalyte. [T helflechniquelwillihclude

calibrationlstandardiandidther[qualityldontrol [parametersiibldalibratel@andidocumentihe

ability[ofanlanalytical [System(ib[Successfullyl@nalyzelfor thelfargetanalyte.

5.2.69.1[INon-tar get[Analyte: [ABn@nalytelthat isldetectedby@n(@nalytical [System,

butthelmhethodhasnot [Specificallyliargetediihelparameter. In(thisihstancelthere
wouldnot havelbeen(@ldalibration(standardlusedioldalibrateltheldanalytical [System
specificalyor(thisianalyte. [T hisiwoul dimost [dftenldccur Withlanal ysesior
organiclparameters).IT helidentificationl(qualitativelanalysis) [0f [fhelnon-target
analytelisigenerallyDasedionlaldomparisonfbknownldr[publishedlihnformation
(e.9.,[Spectralfromipublishedibraries) [@ndlisusuallyldonsideredaslientativeldr
provisional. [T helamountsireported(areldal cul ated el ativefo[known

concentrationslof(Other [feferencelmaterial sland@sieportediwoul diBeldonsidered(io

belestimated. [T heselanalytesareld soldftenlreferrediblasientativelylidentified
compounds((ITICs).

5.2.7001 r aceability: [T raceability(isithelpropertylof [@result[Of [Almeasurement
wherebylit[danbelfelatedfb@ppropriatelstandards, [generallylinternational [Or (Dational
standards, [throughfaniinbrokenl(dhainlof[domparisons. [INELAC,[1999)

5.2.71Verification: [@onfirmationbyéxamination@ndprovisionlofévidencelthat
specifieddequirementsiiavelbeenmet. (NELAC,[1999)

5.3IDCHStudyPlans

5.3. 1[A[QC[Study P anlisldevel opediwhen(planning@nion-routinel DL/DOCIstudy,
method(devel opment [Studies,[@valuatinganew/modified@nalytical hethod, [Or
addressinglalnon-routinel@QClissue/problemifor(dorrectivelaction. [T helthost [fecent
form{fordocumentingthislQCStudyPlanlslbcatedinlaSubdirectoryldnitheEPA
Region 4L AN&t [K:\A SB\Forms\Branch. Ik [Shoul dBelfioted(that for [foutinelstudies
withlalimitedfocusAQCStudyPlanlisnot [fequired. [T heldecisionfbldevel op@IQC
StudyPlaniwillBelmadeDy(thelll ead[Analystslinidonsultationwiththe[QAOland
Section[Chief.[T

5.3.2[[For[studiesifequiring[@QC[StudyPlantheldppropriatel@nalystsiwill[donvenelib
discusslihelissue, [definelthelobjective(s), [@ndidevel oplthelstudylprocedure. ThelQAO
may[Belihvolvedihlthelstudyplanningldependinglonthefaturelandidomplexitylofihe
issue. [T helfinal [QCIStudyPlaniwill Bel@pprovedByThelQAO. A [feport[Summarizing
thelstudyriesultsiwill Belpreparedfor thelQA Osldcommentsiasinieeded.
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5.4[TEssential[Quality[Control[Requirements

5.4.1[Memonstration(of[Capability (DOC): TAIDOCIshall belperformedinitialy{prior
tolthelanalysislof[@ny[Samples) [andiwithlalsignificant [dhangelihlihstrument fype,
personnel, imatrix, [Or [fest hethodWwherelapplicable. [

5.4.1.1[3pecificlguidanceldn(frequencylof D OClihayDelSpecifiedlinimethodsor (as
requiredBy(programs. N ew[DOCIStudiesiwill Beldonductedwhenltheléntirelwork
unit[Staff(isldisplacedor linthejudgement [0f [thelSection(Chief [thelwork Winit
makeuplhasidhangedSubstantially. [T thelworknit[femainsiSubstantiallylintact,
new [staff mhember slinthelwork [Wnit[thayldemonstrateldapability By performingat
leastfour[donsecutivelsuccessful (L CSs. [T heDOCIgertificateldanbelpreparedior
theldewWorkUnit[@fter fourldonsecutivell CSswithlihelstandardidocumentation
requirements.

5.4.1. 21T hisldemonstrationimaybelSpecifiedlihthelthethod, Butshoulddonsist
minimallylof[4replicatelSpikes(matrix(Spike, L CS, [0r [Standard/certifiedeference
materials) [preparediandi@nalyzediaccording(iblihelflest [hethodither [Goncurrently
or[dver@periodiofidays.TAsAlgenera[guidance, fhel@nalyteldoncentrationsishould
belapproximately[10[fimesthelthethod- statedldr [aboratorylestimatedidetection
limit. [T hisldoncentrationishoul difall withinthelriangelof theldoutineldalibration
curve.l]

5.4.1.3[TT helthean(recoveries(%oR) [@nd(standardideviationsi(S) will [Beldompared
tolmethodrequirementsior laboratoryldeneratedidcceptanceldriteria. [BeelSpecific
requirementslin{thel@rganiclandnorganiclChaptersiof thisihanual.

5.4.1.411T est[thethod D OClrequirementsimhay fakelprecedencelover fthelNELAC
guidelines,[ButNEL A Clriequirementsimust (belmhet.

5.4.1.50Bummaryresultsiofihitial D OCIstudiesiwill Belfransmitted o fhe[QA OBy
memo. [T helSummaryresultsishouldlihclude:

5.4.1.5.1Mdescription(of theDOCIstudy((includingmethodtsed, [mhatrix, [@ny
methodISpecificldriteria, [@ndiowtheldriterialWerelmet)

5.4.1.5.2IDOCIgertificationdformlislbcatedinf@subdirectoryl@nithe[EPA
Region4[ILAN@ K:\ASB\Forms\Branch

5.4.1.5.3[Fpreadsheet[dontaining@nalytellist, [fruelvalueldf[Spikes, (%o
Recoverylafleachlresult,[Average¥l[Recovery,Populationl{n-1) (Standard
Deviationlof[Recovery, [%oRel ativelStandardDeviation(of[Recovery
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5.4.2[IM ethodDetectiondLimit[(M DL ): Bhall [Belperformedinitially[{priorolihe
analysislof(anylSamples) @ndiwithlaldignificant [Ghangelihlihstrument fype, [hatrix, [Or
testimethod(asper [40[CFR[Part 136[A ppendixB Wherel@pplicable. [T

5.4.2.1Bpecificlguidanceldn(irequencylof IV DL [StudiesihayDelspecifiedin
methods[or [@sequiredByprograms.NewM DL [studiesiwil | beldonductediwhen
thelentirelork Wnit[staffisdisplacedior [ihtheljudgement [0f (thelSection[Chiefthe
workUnitmakeuphasldhangedisubstantially.

5.4.2.2[IM DL sIh[A SBarelaccomplishedper lihstructionsihl40CFR136[Using
standard(Spikelmixeslihtoeagent Water [@ndhenperforming@nlappropriate
number [of [eplicatelanal yses. [TA [thinimum(of [ [feplicatelSpikes(matrix [Spike,

L CS, [0r[proficiencylSamples)(@reldarriedthroughltheléntirelanalytical [process.[[An
MDL [Studyfshouldidontainf@ll [@nalytesiof(interest. TAIso, [@sldirectedby
40CFR136, lif thel@ppropriatelspikingldoncentrationsiarelnot[(Known,[Gomponents
shouldbeldhosenlat[aldoncentration@pproximatel y[1[io[Biimesiheléxpectedior
“estimated” IM DL. [T hisléstimated[V DL [doncentrationimayBeldeterminedlin
severa Wayslasloutlinedby[40CFR136[suchl@siaipositivellesponse2.5IbBimes
thelihstrument(Signal [fb[noi selrfations. MTHowever, [évenimorelval uablefor
determining(thelSpikinglevel hayDelhistorical [datalor [dther[available
information.

5.4.2.3[In[any[dase, [@sl@nleffortiblavoidianiunrealisticlor Clinflated’ MDL [as
denoted(iht[40CFR136, [thelresul ting(dal cul atedM DL [ust [beldreater [than(or

equal fbL1L[theldoncentrati onldhosen(for[Spi king. [[For [éxampl e, [if theldhosen(Spi ke
concentrationlisBppb, thelresul ting(dal culatedV DL [doncentrati onlshoul dibe
greater [than(dr[eéqual fol.bIppb. [If [thelresul tingIM DL [islkessithanl 1L fimeslihelSpike
concentration,[thelprocedurelhust [Belfepeatedwithlalower [Spi keldoncentration
such(thatthelL(Griterialdbovelarelmet.

5.4.2.418%omelmethods, [inlanleff ortfb@voi dianlinflatedIV DL, [hay [Suggest
actions[such(@sius ngthel%RSD [df [repl i catelanal y sesltbldetermineldpike
concentrationlkevel s.0T hi slgui dancelhay [Belhiel pful , But thelduidinglprinci plefo
avoidian(inflated DL [shoul dbelas[Specified@bove.

5.4.2.50T helM DL lis[dal cul ated@slthelstandardideviationfimesitheldppropriateT
valuelfromthe[T ableslof [Students' [TV aluesiat [the[99[Percent[Confidence
Level”.[[For(example: for [ replicatesthelV DL Wwouldbe3.143[fimeslthelstandard
deviation[(S)[0f[thelSeven(replicates, forA0replicatesihel DL Wouldbe2.821
timeslthelstandardldeviationlof thefenlreplicates. [Beelfhelfablelih[40[CFR[Part
136[AppendixB[formoreldetails.

5.4.2.6[[Bummaryresultsiof M DL [studiesiwil | Belfransmittedfofhe[QA Olby
memo. [T helSummaryresultsishouldlihclude:
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5.4.2.6.10description(of [thelM DL [study({includingmethodtsed, [mhatrix, [@ny
method(Specificldriteria, Thowl(theldriterialwerelmet)

5.4.2.6.2[Fpreadsheet[dontaininglanalytellist, fruelval uelof(Spikes, Mawresults, (]
Population[(n-1) [(StandardDeviation(of [RawResults, [YoRel ativelStandard
Deviationlof[Raw[Results, [Students [T Walueltised, M DL [Galculated

5.4.3[[Btandar ds[Traceability: TA[System(ofitlentification(of[Standardsallowing(Ifor
trackinglintermediatelandiworking(standardsiBackfblanlariginal [fraceablelstock will e
maintained.

5.4.4[Determination(df[Outliers

5.4.4.1[Datalpointsimay(not [Beldisguardediasanioutlier Wwithout[@proper
explanation[orvalidijustification. T hisidppliesiblall [datalpointsidollected((e.g.
LCS,IMDL,[linear(durves,[DOC, Dups,étc). [Dustifiablelfeasonsibrfemoving
outliersiwouldlihclude:

5.4.4.1.1TAKnown(@nddocumentedllaboratorylérror
5.4.4.1.2[uselof[@n(dppropriatelstatistical [Qutlier [fest.
5.4.4.2[Standard(deviationfromlthelmean(-Iflypicallyseful [for largeldatalSet s |
5.4.4.2 1[Caculatelthelheanl@andthelstandardideviation(of(dll [theldata.[]
DatabaseloutliersarelestablishedbySummarizing(dll theldatalintheldatabase,
then(@pplyingdnelstandardldeviationbeyond(thelstatistical [donfidencellevel
required.[TFor[@xample: [assuming(thelstatistical [Gonfidencellevel idequiredlis
95%l((R[standardldeviationslaroundthelhean),[d@ny(result[greater fhan(3
standard(deviationsiaroundihelmeaniwouldBel@n(outlier.[]

5.4.4.3[Studentized[deviationfromIhelhean=[T{est

5.4.4.3.1[0:alcu|ate[the@ample®ean[(?) [andihe&tandardideviation( s) [of
theldatalincludingthelSuspect(extremelvalue.

5.4.4.3.2[Calculateltheldatio

[Suspectalue- X
s

Tcalc =

5.4.4.3.3[Apply(thelfollowingldecisionlrule:
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5.4.4.3.3.1[0ftheldalculatedvaluelof [T (T ) [iBlgreater [thanltheldritical
valuel(T ;) [@t[Elgivenlevel [0f ([donfidence, thenlthelSuspect Waluelisian
outlier@ndshouldbelremovedfromtheldatalset.

5.4.4.3.3.2[Critical Waluesiof T(asafunctionlof[Sampleldize, I, @t [the
95%lkvel[of[donfidencel(level [0f [Significance, L&r =0.05)(areldivenlin
thelfbllowingliable:
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Critical [valuesiof thelstudentizeddeviationT [for festingWwhether[alSingle
pointShouldbelrej ected@saniautlier ([AZ(0.05, fivo-sidedfest) .

SamplelSize, [ CriticalMaluelT iica)
3 115
4 1.48
5 1.71
6 1.89
7 2.02
8 2.13
9 221
10 2.29
11 2.36
12 241
13 2.46
14 2.51
15 2.55
16 2.59
17 2.62
18 2.65
19 2.68
20 2.71
21 2.73
22 2.76
23 2.78
24 2.80
25 2.82

Pearson, [E.[S$.; Hartley,H.O.,[Eds,BiometrikaTabl esfor Ratigticians,
Vol.[,[3"ed., [CambridgeWniversityPress, I.ondon, [1966.
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5.4.4.3.AlExample:

MDL[O Lead[{ug/L)

1 40.3

2 41.0

3 40.1

4 38.0

5 40.7

6 41.3

7 41.1

ForfheléxtremelbwMa ue, theldal culatedal uelof (TS

 |suspect - X|  |380- 403667
) s - 11261

Tca]c

Theldritica Walueldf Tfor[&xr = 0.05,@ndForn=7052.02. 0T heldalculated
valuelof (TTisldreater [thanliheldritical Naluelof [T {e.g. [T, BT i) - T husihe
suspectvaluelis@nioutlier[@ndishoul dbelfemoved.

5.4.4.4Dixon’ slQlfest]
5.4.4.4.1[Fort[thelnldatalvalueslin(ascendinglorder:
XEREOER ZX,

Wherelx, lisltheléxtremellowaluel{lor X, istheleéxtremelhighival ue) [Suspected
of Beinglan(dutlier.

5.4.4.4 2[Ca culatelthelabsol uteldifferencelbetweenlihelSuspect Valuelandlihe
measurementfhat [ishearestihlhagnitudel(e.g. fhelexthRigher [Or Thelnext
lowervalue).

5.4.4.4 3[Tal culatelthelrangelof theléntireldatalSet [ihcludingthelSuspect
value, Whichlslonelof fheléxtremelvalues.
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5.4.4.4.4[Ca culatelthelvaluelof [Q:

B \@uspectmal ue- [Hearest(niel ghbor\

Qe ( [Fangelof [enti reata@et)
_ ‘Xl - Xz‘ %n X”_l‘
)" (%)

5.4.4.4.5[Apply(theliollowingldecisionlrule:

5.4.4.4.5.11ftheldal culatedvaluelof [Q(Q,, ) [iBldreater [thanltheldritical
valuel(Qy i) At [Aldivenlkvel [6f [donfidence, [thenlthelSuspect Waluelisian
outlier@ndishouldbelremovedfromltheldatalset.

5.4.4.4.5.2[CTritical Waluesiof[Qas@functionlof[SampleSize, [, [at[The
95%lkvel[ofdonfidencel(level [0f[Significance, L&r =0.05)(areldivenlin
thelfbllowingliable:
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Critical [valuesiof thel@lihDixon’ SIQ-test [for festingWwhether[@lSingle
pointShouldbelrejected@sianioutlier ([AZ(0.05, fivo-sidedfest) .

SamplelSize, [ CriticalMalue{Qqitica)
3 0.970
4 0.829
5 0.710
6 0.625
7 0.568
8 0.526
9 0.493

10 0.466
11 0.444
12 0.426
13 0.410
14 0.396
15 0.384
16 0.374
17 0.365
18 0.356
19 0.349
20 0.342
21 0.337
22 0.331
23 0.326
24 0.32101
25 0.317

YRorabacher,D.B.,[Statistical freatment [for (Mejectionlof [deviant Walues
ofDixon’ sFQ’ [parameter[andlrel ated[Subrangelratiosiat the[95%
confidencellevel,’ [Anal.[Chem.[1991,(63,[139-146
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5.4.4.4.6[Example:

MDL[O Lead[{ug/L)
1 40.3

2 41.0

3 40.1

4 38.0

5 40.7

6 41.3

7 41.1

TheldatalSortedlinlascendingldrder@re:

MDLO Lead{ug/L)
38.0
40.1
40.3
40.7
41.0
41.1
41.3

ONNOTEFE, WPs

ForlthelextremellbwNa ue, [theldal culatedVal uelof [Qlis:

_I380-401 21

e = (413-380) 33 0636

Theldriticalvalueldf[@Qfor[&r = 0.05,@ndform=7050.568.1T heldalculated
valuelof[Qlisgreater fhantheldritical Walueldf [Q[e.g.[Q B @) - T NUS
thelSuspect Valuelislaniautlier[@ndishoul dbelrfemoved.

5.50nstrument[Calibration

5.5.1Mnitial[CalibrationCur ve: TAStandardldurvelwithidoncentrationsbracketingthe
rangelofinterestimust [BelperformedipriorfbolSamplel@nalysis. [BeelSpecificslinlnorganic
and[O@rganiclChaptersiofthisimhanual.

5.5.2[Continuing[CalibrationVerification: [Bnlanalytical eferencelstandardat[a
concentrationnear [fhelhid-point [0f fhelihitial [durve, [0r [@s[SpecifiedByfhelhethod, i5
tolbel@nalyzed(at thelbeginninglof[éachl@nalytical [Batch@ndonlafrequencyldetermined
by(thelanalytical imhethodutilized. [BeelsSpecificslinlinorganicland[OrganiclChaptersiof
thisithanual.[]
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5.5.3[Calibration[StandardVerification: [A[Check[$tandardlobtainedfromlan
independent(Sourceldftheldalibration(standardlisusedibverifyltheldoncentrationlofihe
calibrationlstandardionialfrequencyldeterminedBy(tethodrequirementsior (bya
specifiedirequency(ibbeléstablishedI[SOPSOr [thellinorganicland(OrganiclChapterslof
thisimanual.

5.5.4[IM ethod [Blanks: [Bhall [Belperformed(at [Afrequencylof(at Teast [Onelper Bat chlof
samplesiper [mhatrix[fypelper [Samplelpreparationthethod. [Resultsiof [thelmethodblank
analysislarellsed(iblassessipotential [Gontamination(of theldssociatedSamplelbBatch. [Hee
thelSpecificllinorganicland(OrganiclChaptersiof thisiV anual [for [detail Slonléval uating
possiblelblankdontamination. ]

5.5.5Bi as. [BiaseferslibfheldifferenceDetweenlanéstimatelbaseddntheldatalandhe
truelvaluelof(thelparameter [Beingléstimated. [T

5.5.5.1.[IBiaslisexpressed@sipercentfecovery[(%oR) [@ndldal culatedBy(the
formulas:
SpikelSamples ReferencelMaterials

Z- X Y
%R = ~—(100) IOrIIIYR = —(100)

Where: [IIX [ZF[doncentrationlihlunspikediSample.
Y Elheasuredidoncentration.
Z[Z[doncentrationlih(SpikedSample.
T[T rueldoncentration(of[Spikeladded.

5.5.5.2[[Elementsof (Biasare:

5.5.5.2.11 aboratory[Control Samplel(L CS): [Bhall[Belperformed@t @
frequency(oflonelper Datchlof[Samplesiper [hatrix [Ty pelper [Samplelpreparation
method. T helll CSlisldenerallyltused(iblestablishlintra-laboratoryldr[dnalyst
specificlprecision@ndbiaslor fb(@ssesslthelperformanceldf @l [or [@portion(of
thelmheasurement[System((NELAC,[1999).TA SBuseslthelll CSlisib[Servelasa
“best[dase’ [ihdicator [Of [thelOverall (performancelof thel@nalytical [System.

5.5.5.2.1. 1T CSispikesihaybelpreparedius ngreferencelihaterials
(includingperformancelevaluation(or [proficiencyiestingSamples) [Or
internally-preparediSpikingmixtures. [TleanlmatricesSuchlasireagent
gradelwater [@nd[sand(arelusediblprovideldonsistency(fordetermining
system(performance. (Il

5.5.5.2.1.2[MT heldomponentsitbbelSpikedshall BelasiSpecifiedBylihe
mandatedfest[fhethod. TAnypermit[Specified(@nalytesiar(dlient
requested@nalytesishall @l sobelihcluded. [If (thereldrelnolSpecified
components, [thellaboratory(shall[Spikelper [thelfollowing:
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5.5.5.2.1.2. 1[[For[thoseldomponentsithatlinterferelwith@n@ccurate
assessment [Suchlas(spikinglsimultaneoudyivithfechnical
chlordane, [foxaphenel@andPCBs, [thelSpikelshouldBeléhosenlthat
representsitheléhemistriesiandlélution(patternslof theldomponents
tolbelreported.

5.5.5.2.1.2.2[[For[thoselfest methodsthat (havelextremelyllbngllists
of[@nalytes, [Alfepresentativeldumber [thaybeldhosen. [T helanalytes
selected(shoul dBelfepresentativeldf @l [@nalytesireported. [T he
following(driterialshall Belused(for[determiningthetinimum
number [0f(dnalytesibbelSpiked.[]

5.5.5.2.1.2.3[For(thethodsthat ihclude[1- 10{argets, [Spikeldll
components

5.5.5.2.1.2.4[lFor(methodslthat(ihclude11-20(fargets, [Spikelat least
10[0r[80%, whicheverlisigreater

5.5.5.2.1.2.5[For[methodsiwithimorefhan20[iar gets, [Spikelat Teast
16ldomponents.

5.5.5.2.1.2.6[10Dver [@Periodiof 2years, dlfoutinelfarget [@nalytes
must (Havelbeenlihcluded(inthell CS[Spike.

5.5.5.2.1.3[[All[@nalyteldoncentrationsishall Belwithintheldalibration
rangelof(thelhethods. 1T

5.5.5.2.1.4[1Thelll CSlisibbeldarriedthroughlihelentire@nalytical
process. [Control limitsishoul dBelihitiallylestablishedafter [at Teast[20
separatelspikeshavebeenlperformediandishall belmatrix@ndmethod
specific. [Ifthelanalytical imethod(providesidirectionsfor[dal culating

L CSllimits, [fthen(followthelmethod(Specifiedprocedure, [dtherwise
acceptancellimitsishall[Beldal culatedrepresenting(3(standardideviations
from(thelhean(recovery(for(eéachldompound.[]

5.5.5.2.1.5[[Eachlfimelanew(mhethodlisimplemented, Whenldignificant
changeslarelmadeltblexistingmhethods, [0 [if fhelSpiked[domponentsiare
changed, new L CSllimitsimust [Beldenerated.[]

5.5.5.2.1.6[inthel@bsenceldf [durrent[dcceptancellimitsiuse@siguidance
thelbest[availableléstimationlof limitsifromlestablishedmethodslor [Gther
sources. [Mudgementsionidatalquality((ie.,[addinglqualifierflags,étc.)[]
will[notBelhadelSolelyldn(thelbasi slof [theselestimatedlimitsiuntil [Such
timel@s[acceptancellimitsiareldppropriatelyldetermined.[[Inthese
instancesldonsultthelS$ection[Chief[@andBranch[@A Olfor [guidance.
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5.5.5.2.2[MM atrix[Spikel(M S): [T helfrequency(of thel@nalysisiof matrix
spikelSamplesishall beldetermined@spart [0f [fhelSystematiclplanninglprocess
(e.g.MatalQuality[Dbjectives) [0r[@s[SpecifiedDyThellequiredimandated(iest
method. M atrix[SpikelfecoveriesimaybelusedonlyiblassessithelSample
meatrix(whichWas[Spiked@nd[@relnot[Usedlibleval uatelhatrix(effectslof[don-
spikedisampleslinlthel@ssociatediSamplelbatch. A SB [doesiot[qualifylany
batchlfesultsiBased(dnlthelmatrix(Spikelanalysis. [DnlythelSamplelSpikedlis
flagged(if (QClriesultsiareldutsidelof [thelmatrix[Spikellimitsfor fhat[Sample.

5.5.5.2.2.1[TheldomponentsiibbelSpikedishall belasiSpecifiedBy(the
mandated(test[thethod. [Anypermit[Specifieddnalytesior [dlient
requestedi@nalytesishall [ sobelincluded. Iif fherelarelnolSpecified
components,[thellaboratorylshall[Spikelper thelfollowing:

5.5.5.2.2.1. 1[[For[thoseldomponentsiihatlinterferelwith@n@ccurate
assessment [Suchlas(spikinglsimultaneoudyIivithfechnical
chlordane, [foxaphenel@ndPCBs, [thelSpikelshouldbeldhosenlthat
representsitheléhemistriesiandlélution(patternslof theldomponents
tolbelreported.

5.5.5.2.2.1.2[[For[thoselfest methodsthat (havelextremelyllbngllists
of[@nalytes, [Alfepresentativeldumber [thayBeldhosen. [T helanalytes
selected(shouldBeldepresentativeldf @l [@nal ytesiteported. [T he
following(driterialshall [Belused(for[determiningthelthinimum
number [Of(dnalytestbbelSpiked.[]

5.5.5.2.2.1.3[For(thethodsthatihclude[1-10{argets, [Spikeldll
components

5.5.5.2.2.1. 4[lFor(methodslthat(ihclude11-20(targets, [Spikelat [least
10[0r[80%, whicheverlisigreater

5.5.5.2.2.1.5[[For[methodsiwithimorefhan20[ar gets, [Spikelat Teast
16ldomponents.

5.5.5.2.2.2[TAlI@nalyteldoncentrationsishal | belwithintheldalibration
rangeloffhelhethods.

5.5.5.2.3[Bur r ogat e: MBurrogatesiareladdedibleéachSampleljust[priorfb
samplelpreparation,lile.,[extraction(or [purging.Burrogatelstandardsiare
utilized(ih[@rganiclanalysisiwherel@ppropriate.

5.5.5.2.3. 1T helrecoveryloffthelSurrogatelstandardlisiusedioimonitor[for
unusual matrixleffects, [grossiSamplelprocessinglerrors,(etc.[Burrogate
recoverylisievaluatedByldeterminingWhether thelmeasured
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concentrationfallsiwithinlan(éstablished(statistical [Acceptancellimit. [
SamplelriesultsiwithiSurrogatellimitsithat [fall [Butsidelacceptanceldriteria
arelqualifiedidppropriately.BeelSpecificsihlthel@rganiclChapter [0f [this
manual.

5.5.5.2.3.2[Burrogatel@cceptancellimitsiareldal culatedlyearlybasedon
datalgeneratedlih(Samplesior fhelpreviouswolyears. [Talculatel@verage
recovery[(%oR)[and(standardideviation{lS), ih[percent Mecovery, foréach
surrogatelstandardiusingiheléntireldatalDase.

5.5.5.2.3.2. 1[OnlylresultsifromiSamplelanalyses@relaintainedlin
theldatabase. [N ote: (blanks(resultsiarelnot [fbbeltisedlinthe
calculation[ofimits). [T

5.5.5.2.3.2.2[0Obviousioutliersiarenot [enteredlintolfhelSurrogate
databaselbased(on(ihel@nalystsjudgement [OnlaldaselDy(Caselbasis
(i.e.[dilutionsbeyondiquantitation[dange, [@bviousispiking(érrors,
interference, [étc.).[BurrogatelesultsifromiSamplesiéxceeding
existinglimitsiarelonlylenteredlintotheldatabaselwhen(repeat
analysisidonfirmfhoselresults.

5.5.5.2.3.2.3[Mimits@reléstablished(asibllows:

5.5.5.2.3.2.3. 1[Databasel0utliersiareleéstablishedBy
summarizingldlltheldatalihltheldatabaselthen@pplyinglone
standardideviationbeyond(that[Usedfbldeterminelihellimits
forlthelSpecificlanalysis. I

5.5.5.2.3.2.3.2[limits[arelthenldal cul atedBased[Onlthe
remainder [0f theldata. [TFor[éxample: [@ssumingthelfinal limits
arelSet(Using3[standardideviations. A [Standardldeviation
calculationlisimadelofthelentireldatabase, then@new
calculationlisimadeleliminating(dll [dataléxceedingl4fimesihe
standard(deviationfrom(fheleéntireldatabase.

5.5.5.2.3.3[IEach(iimelanewhethodlisimplemented, When(significant
changeslarelmadeliblexistinglimhethods, (0r[if [thelSpikedldomponentsiare
changed, new [SurrogatellimitsimustBeldenerated. 1T

5.5.5.2.3.4[0inlthel@bsenceldf [durrent[dcceptancellimitsidse@siguidance
thelbest[availableléstimationlof limitsifromlestablishedmethodslor [Gther
sources. [Mudgementsionidatalquality((ie.,[addinglqualifierflags,étc.) ]
will[notBelhadelSolelyldn(thelbasi slof [theselestimatedlimitsiuntil [Such
timel@s[acceptancellimitsiareldppropriatelyldetermined.[[Inthese
instancesldonsultthelS$ection[Chief[@andBranch[@A Olfor[guidance.
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5.5.5.2.4[[Proficiency T est[(PT): [T heBranchiwill[participatelih
independent[Proficiency(T esting[Studieslasrequiredibr(accreditation(drthore
often(asideemedinecessary by BranchVlanagement [0r [Branch[QAO.[
Performancelon(theselstudiesiurtherihdicatesltheleffectivenessiofthe
laboratory'siday-to-day(qualityldontrol[procedure.

5.5.5.2. 5[MBtandar dized[ReferencelM aterial [[SRM ) (& [Certified
ReferencelM aterialS(ICRM ): [T heselreferencelmaterial Siwill belutilizedfo
determinelthethod/analytical [performancelasideemed@ppropriate. [Bee
specificldequirementslihIinorganicland[@rganiclChaptersiof [thisimanual.

5.5.6[Pr ecision: [[Precisionliefersiiblthellevel [0f [Agreement[@mong(fepeated
measurementsiof fhelSameldharacteristic. [Elementsiof [Precisionlare;

5.5.6.1 abor atory[ReplicatelAnalyses: [T helfrequency(of thelanal ysiSiof (hatrix
replicatesihaybeldetermined(@sipart[0f(alSystematiclplanninglprocessi(e.g.[Data
Quality[bjectives) [0r[as[SpecifiedDythelhandatediest hethod. [Replicates
analysesiarelusuallylpart[0f M DL/DOCIstudies, [fecoverylstudies,[Or [inlhethod
development[Studies.

5.5.6.1.1[Composition: Replicatesarelperformedionireplicateldiquotsiof
actual[Samples, [matrix[Spikes,[dr[Aboratoryldontrol[Samples.l

5.5.6.1.2[Precision(of [replicateslisiexpressed@sipercent (el ativelstandard
deviationfand(isldal culatedBy(theformula:

S
%RID = YX 100

Where: SE[StandardDeviation
X=[Mean

(O
For[replicatel@nalysisi{lanynumber>2)

D (X - X)?
n-1

|

Where: [ X Zhdividual [dbservations@and
nZM@umber [df [@bservations.
Dolnot uselthisformul afor ([h=2.

5.5.6.2[M atrixDuplicatelAnalyses:. [T helfrequency(df theldnal ysiSiof (thatrix
duplicatesimaybeldeterminediasipart(of[alSystematiclplanninglprocessi(e.g.[Data
Quality[Dbjectives)(or[@slSpecifiedbyfhelmandatedfest [hethod.
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5.5.6.2. 1T helrfesultsfromimatrix(duplicatesiarelprimarilyldesignedfb@ssess
thelprecision(of(analytical [desultsih@lgivenimatrix. [Judgementsionldata
quality({ie.,[addinglqualifierflags,etc.) Wil not emadelSolely[onthelBasis
of[duplicatelprecision.

5.5.6.2.2[Precisioniof(duplicatesiisléxpressediasirel ativelpercent[difference
(RPD)@ndlisdalculatedbyfheformula:

RPD D 100
= —X
X

Where: DE[DifferenceDetweenfheasurements
XEFMean

5.5.6.3[ aboratory[Control [SampleDuplicatesi(L CSD): [TAn[L CSishallbe
performediinlduplicatelat [Afrequencylof(Onelper batchlof [Samplesiper matrix(fype
perSamplelpreparationlfethod.

5.5.6.3.1[T helresultsiiromllaboratoryldontrol [Samplelduplicatesiarelprimarily
designed(ib@ssesslthelprecisionlof [@nalytical [fesultsfor [AlSpecificlbatch
Resultslareldomparedibléstablishedlimitsior [that[Specificimatrix[if

available.

5.5.6.3.2[Precision(ofll CSDisexpressedi@sirelativelpercent(difference
(RPD).

5.5.6.3.3MI1 CSDIlacceptancellimitsiareldal culatedBased(Onldatalgenerated(on
alminimum(of20(resultsifromSamplesiaf thelSamelmatrix. [

5.5.6.3.3.1Mlimits[@relestablishedasfbllows:
5.5.6.3.3.2[[TalculatelAveragelRPD[and[standarddeviationlof [RPDs

5.5.6.3.3.3[T hellimitsifor(RPD(areltheldveragelRPD [plusi3imeslihe
standard(deviation(ofthelRPDs.

5.5.6.4[0IM atrix[SpikeDuplicates(M SD): [T helfrequency(of theldanalysi SiOf
matrix[Spikelduplicatesimaybeldeterminediasipart [0f [AlSystematiclplanning
processi(e.g.[DatalQuality[@bjectives)drl(asiSpecifiedbythelhandatedflest
method.

5.5.6.4.1[T helfesultsfromimatrix[Spikelduplicatesarelprimarilyldesignedio
assessithelprecision(of(analytical Mesultslinlalgivenlmatrix.[Resultsiare
compared(iblestablishedlimitsfor[that [Specificltatrixif[available.

5.5.6.4.2[Precisionlof (matrix[Spikelduplicateslislexpressedasirel ativelpercent
differencel(RPD).
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5.5.6.4.3Matrix[SpikeDuplicateldcceptancellimitsiareldal cul atedbasedon
datalgenerated(On(alminimumlof[20esultsiromiSamplesiofthelSamelmatrix.[]

5.5.6.4.3.1[Llimitsarelestablished(asibllows:
5.5.6.4.3.2[CalculatelAveragelRPD [@nd[standardideviation[of (RPDs

5.5.6.4.3.3[Thellimitsiibr[RPD[arelihel@veragelRPD [plusi3imeslihe
standard(deviation(ofthelRPDs.

5.5.6.4.3.4Mudgementslonldatalquality((ie.,[@dding[qualifier flags,[étc.)
will ot elmhadelSolelyldnlthebas slof[hatrix[Spikelduplicatelprecision. [

5.5.6.5[IIInter nal (Standar d: [nternal [standardslareladdedioleéach@rganiclSample
extract(asappropriate.BeelSpecificsinthe@rganiclChapter [0f [Thisimhanual.

5.5.7IDatalandling

5.5.7.1[AcceptancelCriteria/L imits: Whereldcceptanceldriteria/limitsidre
requiredinew dimitsimhust beldeneratedéachlfimel@new (mhethodlisimplemented,
when(significant[dhangesiarelhadeliblexistingihethods, [0r[if thelSpiked
components(areléhanged. [TA [minimumlof[20(resultsiwill belfequiredor
developinglacceptancellimits.[[Afterthelihitial limitsiareldetermined, theyshould
belupdated(againlasineededwithinthelfirstyear[@ndthen(at [@minimumlof
annually(thereafter.[[Notably,[fhelprocessiof pdatinglimitsidan(producela
statistical[@nomalylof(aldontinuedi@ndlimpractical [decreaselinthellimitsiolthe
pointlofdon-usability. [T hislwillloccur i [thellimitslihcluded(ihitheldal culationslare
only(thoselthat [arelihltheTacceptable” Mange. [T oloffset thislissueltherelaybela
practical limit{that[Occursi@fter [@xperiencelwithimethod@nd(Several [generationsof
datalarelused(ihlthellimitsidal culations. [Tl heselpractical (limitsimay [Beleéstablished
andlusediwhen(appropriate, (but[Only@fter [doncurrencelwithfhelBranch(Quality
AssurancelOfficer[@ndSectionBupervisor. [

5.5.7.1.1.1[MMnthel@bsencelof [Gurrent[@cceptancellimitsiuse@siguidance
thelbest[availableléstimationlof limitsifromlestablishedmethodslor [Gther
sources. [Mudgementsionidatalquality((ie.,[addinglqualifierflags,étc.) ]
will[notBelhadelSolelyldn(thelbasi slof [theselestimatedlimitsiuntil [Such
timel@s[acceptancellimitsiareldppropriatelyldetermined.[[Inthese
instancesldonsultthelS$ection[Chief[@andBranch[@A Olfor[guidance.

5.5.7.1.1. 21AllTimitsishall BelprovidedibtheBranch[@QAOfor the
initial @ndleachlupdate. T hesellimitsiwill belretainedon(filebythe
Branch(QA Olandwill [l sobelmaintainedBylanalystsiperformingihe
analyseslfor(ready(reference.
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5.5.7.2[8ignificantFigur es: [T helnumber[of[digitsihlaldeporteddesultthat(dre
knownldefinitelylasijustifiedBy(thelaccuracylofthelanalysisiwithldneladditional
figurelthat [hayhavelSomeldegreelofincertainty. [For [éxamplefor[@fesult
reported@t[175.6" ig/L [fhel@nalyst wouldbeldertain(of [the™75" [,Ibut hay e
uncertain(asliolwhetherthed.60shouldbel1.5" [0r[. 7", becauseldf [inavoidable
uncertaintylihlthelanalytical [procedure.IDigitsibeyond(thislastfigurelarelniot
significant, thereforelinltheléxamplel@nalystsiieportingfo3Significantfigures
wouldeport[75.6".IDnlyfiguresjustifiedbythelaccuracy(of theldnalysisishall lbe
reported. [(Baseddn[StandardV ethods({SM) [for thelExamination[of Water[and
Wastewater,[18"@dition)

5.5.7.3IRoundingRules: [

5.5.7.3.1[Roundoff Byldroppingldigitsithat [@renot[Significant. [If theldigit[6,
7,[8,[0rQlsldropped, ihcreaselpreceding(digit By [Onelunit;[if theldigit [0, 1] 2,
3,[0r(4lisldropped,dolnot(dlter[precedingdigit. [Tf theldigit Blisldropped,
roundoff[precedingldigitfblfhelnearest[@vendumber: fhus2.25ecomes2.2
and(2.35ecomel2.4.[Wselonlyfheldigitbeyondithelthost[Significantfigure
for[founding. TRoundingshouldBelperformedonly(after @rrivinglatthelfinal
resultih(theldal culation.[{BasedOn[StandardM ethods((SM) for the
Examination[0f[Water @ndWastewater,[18™édition)

5.5.7.3.2[[For[evaluatinglresultsiwithrespect [folprecis onlandbiasiacceptance
criterialthelfollowingfoundingiules@pply:

5.5.7.3.2.1[[For[numbers100@ndigreater, [found(iolihreelsignificant
figures.

5.5.7.3.2.2[[For[mumbersliessithan[100, Moundibiwolsignificant figures.

5.5.7.3.3[Foréxample,(if theldcceptancelwindow for i asisP90%{o[110%
andlthelflecoverylis89.6%, [thisihumber oul difoundfo©B0%(andwouldbe
acceptable. [If [thelacceptancelwindow(for biasis©B0%(ib[110%@ndthe
recovery(is110.6%, thisinumber Mvouldidoundiol111%l[andiouldinot be
acceptable. [fthelacceptanceldriterionfor (precisionis9.5@ndthelRPDIis
9.55Whichlfoundsfo9.6, [thisiresultiwoul dnot (beldcceptable.

5.5.7.40DryWeight/Wet[Weight: [
5.5.7.4.1%ediment/Soil: [[Percent moisturelmust [Beldeterminedioniall
sampl esiinlessiotherwiselSpecifiedBythelSamplelfequestor. TAl
soil/sediment [Samples[shall beleportedion(aldryWweight (basis.[]

5.5.7.4.2[[Non-aqueousiwast e: [Bhall beleportedionldwet Weight [Dasis
unlessatherwiselSpecifiedDythelSamplelfequestor.
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5.5.7.4.3[Tissuelsamples: [Bhall [Belrieportedonlawet Weight (basi slunless
otherwiselSpecifiedBythelSamplelfequestor.

5.5.7.5H olding[T imes: [Resultslareldons deredibBelwithinholdingfimeslifthe
preparation(and/or@nalysi sisperformediwithintheldecommendediperiodiof fime.O]
HoldingfimesiarelévaluatedlihthelSamelunitsiasithel¥l aximumHolding[Time
Requirementsi(e.g.,[HoldingfimesiSpecifiedihifermsiof thoursiwill beléval uated
based[onltheliour[df(dollection.HoldingfimesiSpecifiedlihlfermsiof (dayswill be
evaluatedbased[onlihelday(of[dollection.) [Tf [@nalysesiarelperformedidutside
definedrecommendedmaximumiholding(fimes,thelresultsiwill [BeJ’ [flaggedand
an(appropriatelriemark(added(ibthelreport.[]

5.5.7.6[Quantitationlimits: TResults@reldonsideredibBewithin@cceptable
quantitativelaccuracylif theldanalysesiarelperformediwithintheldppropriate
guantitationlriangel@sidefinedBy(theldalibration[durve.[[Resultsidal culatedldutside
thesellimitsiwill BelqualifiedwiththeJ’ [{flaglor[dtherwiselas@ppropriate. A
remark[describing(thelfeason(for [fthelflagiwill Bel@ddediolihelreport. ]

5.5.7.7IDataReporting: [All[@nalytical [datalgeneratedihfheBranchiwill [be
entered(ihtolandreportedfromlihelRegion(4(L aboratory(linformationW anagement
System(R4LIMS).[I

5.5.7.80TT helanalyst[deneratingthelresultsianddSecondary@nalyst(are
responsiblelforeéntering, (proofing, @nderifyingtheliesultsih(RAL M S. [

5.5.7.90T helPrimary[or[Secondary[Analyst(isliespons blelfor [producing(a
verifiedidopylof(thelfesultsfor fheldustomer [@nd@ldopy for thelproject(file.
Other[dopiesiwill Belproduced(asineeded. [TA [hemoliransmittingfheseldesults
willBelgeneratedfromR4L | M Sland(Signed(at [thelfimeldf [productionbythe
analyst(that [producedthelresults. T hisimhemowill [lsoléxplainlany@nomalies
inltheldesults.0J

5.5.7. 100 hel$ection[Chief[or [@nf@lternatelinlthelSection(Chief’ si@bsence
will[eview(thelproductionidopiesiandimemolfor(dompletenessiandlaccuracy. ]
ThelSection[Chief[Signsithelfransmittal hemo, BranchlReleasestheldatalih
RALIM S, [andforwardsltheldatalfolthelBranchS$ecretary(ibr[@ppropriate
routing.

5.5.7.11Inthelévent [@lGorrectionlor [dhangelneedsibbelmadelinldatafhat [(has
been[Branchlreleased@nd(fransmitted(ioltheldustomer [thelSectionChieflis
responsi blelforlihsuringldorrectedidatalisiproduced@nd(fransmittediblihe
customer. [TA [Rew[mhemolshoul dbeldreatedfromR4AL | M Siransmittingthe
correctedldata, [describingiheldhanges, [@ndlihstructingfheldustomer b
replacelthelprevioudyeportedidatalwithltheldorrectedidata. [T hislisiachieved
by[reversingtheldbovelprocedureldandistartingfhelprocessiover.
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5.60Annual[Analytical [Per formanceSummary

5.6.1[MDuringlthelfirstquarterof (@achlfiscal [year,[ASummary(report [0f ftheBranch's
analytical [performancelibr [thelpreviousyear i5preparedBytheBranch(QAO.[Each
analyticallworkgrouplisiiesponsiblelfor [providingthelprecisionldatal(averagelpercent
RSDI0r[RPD), @ndlaccuracyldatal(averagelpercentfiecoveryloflaboratoryldontrol
samples, [Surrogatelriecoveries,[andiSpikedSamplesiwherelpossible) [for thisiieport. TA
minimum(of20esul tsiwill Belfequirediior devel opingacceptancelimits. [T his
summarywill[dontain(all[parameter sifor Which@adequatelqualityldontrol [datalhavelbeen
generatediduringihelyear.TAcceptancellimitsidgeneratediduringihisprocessiwill belih
remain(effectuntil thelprocessiisiiepeated. [Tntheldbsenceldf [durrent[Acceptancellimits
uselasiguidancelihelbest[availableléstimation(of limitsifromlestablishedmethodslor
other[Sources.[Dudgementsionidatalquality({ie.,[addinglqualifier[flags,(étc.) Will (ot [Be
madelsolelylonlthelbas sloftheselestimatedlimitsiuntil [Suchfime@siacceptancellimits
arel@ppropriatelyldetermined. [IntheselihstancesidonsultthelSectionChiefl@andBranch
QAOibriguidance.

5.7CorrectivelActionlssues

5.7.1[[Torrectivelactioniwill befaken(@t [@ny iimelduringtheldnal ytical [processiwhen
deemedinecessarybased@nl@nalyst judgement [0r Wwhenlqualityldontrol [datalindicatela
need(for[@ction. [Generally, [dorrectiveldctioniwill BelfriggeredBy[Suchlihingsias. [oor
analysislieplication, [poor [fecovery, linstrument(dalibration(problems, blank
contamination,[étc.

5.7.2[[Torrectivelactionsiwill ihclude, Dut (fot (Hecessarilybelimitedio: Meanalysis,
calculationldhecks, lihstrument [fecalibration, [preparation(of [Bew(standards/blanks, [fe-
extraction/digestion, [dilution,[@pplication(of[@nother [@nalysisihethod, [Additional
analystsifraining, [étc.[Bpecificldorrectivelactionsareldetailedlinithellnorganicland
OrganiclChaptersiofthisimhanual.

5.7.3[MAlldataldorrectivelactionsiwill [BelnotedOnltheldppropriatellbg,[dhromatogram,
stripléhart(dr(datalreport.

5.7.4[Most[frequently, theseldorrectivelactionsiwill [Belihitiated Dy Thel@analyst @t [the
timeloflanalysis.[However,[Someldorrectivelactionsarelihitiated(Subsequent[fbl@naysis
basedldnlévaluationsiperformedBylqualitylassurancelor laboratorylmhanagement
personnel. [Missuesineeding@QA Olihvolvement Wwouldlihclude:

5.7.4.1MWhenléither [fhelll ead[Analysts, [Section[Chiefs, [0r [QA OlrecognizeldQC
trendlreachinghelupper0r lbwer [Gontrollimits.

5.7.4.2[MIVhenldonsistent [@nd(donstant Blank [dontaminationdccurs.

5.7.4.3MWhenlpoor [performanceldni@ny driterialbecomesiepetitive.
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5.7.4.41Dther[Special [performancelissues.

5.7.5[T hel@QA Olshouldiwork withlthelSection[Chiefsibldeterminel@dourselof [Actionb
resolvelsuchlperformancelissues. [ [Aecessary@lBtudy(planishouldbeldevel opedio
determinelthelSourcelof thelproblem. T hisldouldlihvolvelSpecial [Studies, [Simple
methodmodifications, [0r [fechniqueldhanges. [TA | [éffortsibesol velthelissuelwil | e
documented.

5.8MAnalyticalDataQualifiers

5.8.1[[DatalqualifiersiarelFlags’ [addedlibldatalinf@n(effort[folBest [describelthelquality
of theldatalfolthelénd(user. T heseflagsiarel@ppliediduringdatalrieductionDyPrimary
AnalystDasedlon(dppropriatelQuality[Control[Griteria.

5.8.1.1IIV[=T hel@nalytelwasfiot [detected at[dr [dbovelthelfeportinglimit. [

5.8.1.1. 1T heldeportinglimit[{for [Regionl4laboratoryldatalisthelIminimum
quantitationimit[(MQL)".[EverylSamplelhasialdoncentrationlevel [Below
whichlthelvariancelof [thelresultsfor [@AParticul ar[@nalytel{lelement[dr
compound) [exceedslthel@cceptableldualityldontroldriteria. (T hisvalue
correspondsiibfhellowest[quantitativelpointdntheldalibrationldurveldrihe
lowest[demonstratedilevel [of [Acceptablelquantitation. [T hislevel i5The QL
andlsreportedasithelvaluelprecedingtheU" . [T helM QL [isldeterminedfrom
samplelsize, [dilutionlrequired, [@ndlihstrument [Sensitivity. [T helvalueloften
varieslfrom(analytelfolanalytelwithinlalSample. [Analytesareldften(detected(at
levelsibel ow(thel QL [and(arelreported(asiéstimatedvaluesl(J).

5.8.1. 2[00 HT helidentification(of thel@anal yteliSlacceptabl e; [thelreportedivaluelisian
estimate.

5.8.1.2.1[EstimatedlV alue--EverylSamplelanaysisihasiqualityldontrol(driteria
associatedwithlhelquantitativeldatalwhichlhaveBeenléstablishedBasedon
similar@nalyses.[MIVhenltheseldriterialdreléxceeded, [thelvaluelfor [that[@nalyte
or[dimilarfanalyteslisreported@sianiestimatedval ue. MExamplesarel{(inot
intended(ibbel@lihclusive):

5.8.1.2.1.1M8al cul atedvaluesiarelbel ow(or [dbovelanldppropriatellinear
rangelasidefinedbyldalibrationldurve;

5.8.1.2.1.2[MAnalytical[holdingfimestor[@nalysisiareléxceeded,;
5.8.1.2.1.3[Burrogatelriecoveryllimitsiareléxceeded;

5.8.1.2.1.4[Ttherelarelnolknownigualityldontrol(driteriafor@nlanalyte;



ChapterB
Date:[Jan(13,[2003
Page: (180

5.8.1.2.1.5[Bther[qualityldontrol driterialéxceeded.

5.8.1.3MN[ET herelisipresumptivelevidencelthat [thel@nal ytelislpresent; Tthel@nalytelis
reported@siaientativelidentification.

5.8.1.3. 10T entativelldentification-- T herelisi@nlihdicationthat [thelanalyte
reportedlisipresent. [T helqualityldontrol requirementsinecessary(fbr
confirmationiwerelnotmet. TExamplesarel{(notintendedfbbelall ihclusive):

5.8.1.3.1. 1A [Specificllist[of [dompoundslisianalyzedorihlévery
organiclanalysislbygasidhromatography/massispectrometry[((GC/MS).[]
Other[dompoundsiareldften(present(@nd(their[Spectraldreldomparedib
publishedimhassiSpectral [data. [Tf[alqualitativeldeterminationlisimade, [the
compoundlisieportediasiientativelylidentified.

5.8.1.3.1.2(IT helpresenceldf [@nalyteslisdftenlihdicated, Buttherelis
evidencelof[possiblelinterferences.[T herelisipresumptivelévidencelihat
thel@nalytelislpresent, therefore, it isreported@sientativel ylidentified.

5.8.1. 40T [HT helanalytelisideterminedibBelpresent. [T helpresenceldftheldnalyte
wasconfirmedBy([GC/MS".

5.8.1.4.1Confirmedby[GC/M S-Pesticidesarelrioutinelyldnalyzedbyldas
chromatographywithlan(électronidaptureldetector ((GC/EC).Whenlidentified
by[GC/EClanalysislih(sufficient[doncentrations, [pesticidesiareldonfirmedion
thelmass(Spectrometer [ByldomparingthelSpectralofthel@nalytelwithlthe
spectralof(alparticul ar [pesticide. [ [aldoodSpectral [hatchlislobtained, the
pesticidelitlentificationlisldonsidered(fbbeldonfirmed. [T heldoncentrationlis
quantitatedby[GC/EC.

5.8.1.5MA [HT helanalytelwasanalyzedlihlreplicate. [T helfeportedivaluelisian
"averagelvalue" [of [theldeplicates.

5.8.1.5.1MAveragelV alue--Sampleslareloftenana yzedlihlreplicatel(usuallylih
duplicate).MIVhenlreplicateldliquotsiofthelSamelSamplelarelanalyzedDy
carryingbothi@liquotslihroughlihelentirel@nalytical [processithelvaluesiare
reportedi@sianiaverage.

5.8.1.6[K [T helidentificationlof theldnal yteliSdcceptabl e; [thelfeportedivaluelfnay
belbiasedhigh. T helactual Valuelisiexpectedlibbellessiihanihelrieportedivalue.

5.8.1.6.1 essT hanlV alues-- Thel@nalytelisipresent, [But [fhel@mount [0f fhe
analytelisidetermined(ibBelbel owlanlacceptabl ellevel [fbr [quantitation.[QC
measurementsiihdicatelahighbiasior thelSamplelresultMeportedior [@an
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accurateliesult[danot Deldal culated, Dut IS determinedibDelessihanihe
valuelgiven.[

5.8.1.6.2[[FExamplel(not(ihtendedfbbeldll ihclusive): (10K [heanslthat the
analyst[has/determined(that fhel@nalytelispresent[at[Somelundetermined
amount(lessithan(10.

5.8.1. 701 [-[Thelidentification(of fhel@nal ytelis@cceptabl e; thelfeportedVal uelmay
belbiasedlbw. [T helactual al uelisieéxpectediobelgreater Thanthelfeportedivalue.

5.8.1.7.1Greater [ThanV alues-- Thelanal ytelisipresent, [But thelamount [0f [The
analytelisidetermined(ibBeldbovel@n@cceptablellevel forquantitation. IHC
measurementsiihdicatel@alow[biasibr fhe[Samplelfesultfeportedior(an
accuratelfesult[Gan(not [Beldal culated, [ButlisldeterminedioDelgreater fhanthe
valuelgiven.

5.8.1.7.1. 1[Examplel{not(intendedfbbelall ihclusive): [BOOL [heanslthat
thel@nalytelispresentat[Somelundeterminedidamount [greater [than500.

5.8.1.8[R[T helpresenceldr[@bsenceldf thelanalyteldaninot Beldeterminedfromlthe
datalduelib(Severelqualityldontrol[problems.[Theldatalarelrgected(andldonsidered
unusable.

5.8.1.8.1RegectedData-Somelor (@l [0f [theldualityldontrol [datalfor the
analytelwereloutsideldriteria. [T helpresenceldr [dbsencelof thel@nalyteldaninot
beldeterminedfromltheldata. TResamplingl@ndreanalysislareliecessary(ib
confirm(dr [deny(thelpresenceloffhel@nalyte.

5.8.1.9MJET helanalytelwaslnot[detected(at [0r [@boveltheldeportingdimit. [T hel]
reportingimitiis@niestimate.

5.8.1.9.10T hislisialdombinationof fheMU" @nd1J"' [dodes.

5.8.1.10MNJ =T herelislpresumptivelevidencelthat thelanal ytelislpresent; thel@nalyte
islieported(asialfentativelitlentification. T helfeportedvaluelisidniéstimate. [

5.8.1.10.1[T hislisi@dombinationlof fheN" [@nd[MJ" [Godes.
5.8.1.11[RJIHIT hel@nalysislihdicatedthelpresenceldf thelanalyte. [T heldatalis
rejectedland(thelreportedivaluelisianiestimate. MResamplinglandfeanalysisiare
necessarylibldonfirm(or [denyihelpresenceloffhe@nalyte.

(5.8.1.11. 10T hisis@dombinationlof fheR" [And["J' [dodes.
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5.8.1.12[RU[-IThel@nalysisldidinot ihdicatelthelpresencelofthelanalyte. [T heldata

islfgj ectedland(thelieportedival uelisiihelReportingdlimit. [Resamplingland
reanalysislarelnecessary(ibldonfirmior [deny(thelpresencelof fhel@nalyte.

5.8.1.12.10TT hislisialdombination[of theR" [@ndMU" [dodes.

5.9[Analytical MatalRemar ks

5.9.1[DatalRemarksiarelfootnotesiaddedibldatalrieportsin@nieffort foDest [describelthe
quality(of(theldatafolthelendser. [T heselfemarksiarel@ppliediduringdatalfieductionBy
PrimarylAnalyst[0r[@nalystVerifyingltheldatalbasedon(appropriatelQuality[Control
criteria. [l

5.9.2[Upliblfourfemarksidanbeladded(ibléachldataleport. TFor [purposesiof
standardizationthelmost[@ommon(remarkslused(areléasily(pickedfromlallist [of
“StandardRemarks’ ih[(R4L | M S[{lseelFFigure3-1). [RemarksicanbBelénteredih(R4LIM S
byleither fhelRemark #{or[pickingfromlaiiext(list. [Remarksiother [thaniheseldanbe
added(aslnecessaryDylus ngldRemark #of[00[@andenteringfext [Wpib[B0charactersiper
remark. 1T

5.9.3[Remarksarelanlintegral [part [0f fheldatalriesul tsiand(thereforelverifiedDythelSame
process.

5.100Data\l anagement [@ndData$ecurity

5.10.1[DatalisimanagedusingthelRegion4(ll aboratory(linformation¥ anagement
System((R4L 1M S). [T hisfislan(ih-houseldevel opedSybasePower Builder®@pplication
utilizinglan(Oracleldatabaselries dingldn@n[SESD Novel | N etwork[Server. [Netware-
level[accessliblthelOraclelServerlisllimitedioihelSESD ILAN[Administrator,the
Region4ILAN[Administrator,@ndtheR4AL I M SIDBA [(an[SESD [domputer [Specialist
responsiblelforR4L | M S[applicationldevel opment [@ndldatabaseladministration).

5.10.2[Direct[accessliblthelOracleldatabaseltabl elSpacelisrestrictediola[Contract
Programmer [(for [R4L 1M Slapplicationldevelopment), thelASB[RAL | M Sidoordinator,
the[SESDILAN[Administrator,@ndfhelR4L M SIDBA. TA ccesslbythelContract
Programmer [@nd(thelASB[R4L | M Sldoordinator [isllimited[Bnddn@nas-neededbasis. ]
ThelContract[Programmer [0nlyhaslrightslioladevel opment[databaselandnot thelactive
R4L 1M Sldatabase. T helA SBIR4L | M S[doordinator [hasrightsiibldertainiableslinithe
activelR4L | M Sldatabaselfor [generation(of [dustomireports. T he[SESDILAN
Administrator@andR4L I M SIDBA havelunrestrictedrightsibltheldatabase.

5.10.2. 1[MEnd-user [Accesslibliheldatabaselisldontrolledfhroughtheldompiled
RAL 1M S[Powerbuilder(applicationlandthelAllairelColdfusion® WeblServer
(currentlyimited(iolread-onlylaccessiof (public’ data).
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5.10.2.1. 1TAIIRAL 1M S[applicationusersiarelriequirediolbginiblihelSystem
using@nR4L M Slapplicationl SERI D@nd[PASSWORD.TANRALIMS
PUBL | Claccount[andthelColdfusioniweblServer, Bothiwithlimited@ccessas
described(l&ter[arelthelonlylexceptionsiblthisidequirement. [Dtherwise, [dccess
islidontrolledBy[WSERID, WwithMaryingghtsiassignedibléachWser. [T

5.10.2.1.2[TAccessibltheEPA etwork[and@n@ccount ih(R4L | M STisrequired
for[Accesslibldatalfor(éntrylor [deporting[purposes.

5.10.2.1.3[RightslarelassignedibléachR4L | M S[User [Upon(request By their
supervisor. [T elephonelriequest siwill [not (Beldccepted. TRightsiarel@ssignedBy
thelA SBRAL | M S[doordinator, ThelSESDILAN[Administrator,[dr(the
RALIMSIDBA.

5.10.2.1.4[serdarelrestrictediolgdertainfunctionsiwithin(R4L | M SBaseddn
theirMeed@ndjobiunction. [MmmediatelSupervisorsigenerallyhavelrights
equivalentioldr(greater thantheir[Subordinatesiasideemed(@ppropriate.[lThe
RAL 1M SIDBA lhasltheldverallresponsibility(of(Security@andfunctionality[of
theldatabase. [T helA SB[RAL | M Sldoordinator [Hasithelfesponsibility [6f
security, [@ccuracy, [@ndlintegritylof theldatalintheldatabase.

5.10.2.1.4.1[Projectlbglentrylisirestrictedfo[Sampleldustodians, [Region
AWastelDivisionliechnical liaison, [projectleadersianditheir[Supervisor,
and[A SBIQAO,[andlather[project[dustodiansiasideemediniecessary.

5.10.2.1.4.2[ModificationslblprojectlbglentriesiarelfestrictediolSample
custodiansiandlA SBIQA Olafter thelprojecthasbeenléntered.

5.10.2.1.4.3[BamplelloglentrylisiestrictedfbSampleldustodiansiand
ASBIQAO.

5.10.2.1.4.AllDatalentrylisiestrictedBy[AnalysisiGroups.MAnalysis
Groupsiarelgroupsiof@analystsiresponsi blelfor [producingSegment sof
analytical[data. Current[AnalysisiGroupsiare:
5.10.2.1.4.4.1AIgal [Assays.[[designated[EA B [staff
5.10.2.1.4.4.2[T oxicity[T ests: [designated[EA B st aff

5.10.2.1.4.4.3[[Tlassical/Nutrients: [designatedInorganic
Chemistry(staff

5.10.2.1.4.4.4IMetds: [designatedITnorganicléhemistry(staff

5.10.2.1.4.4.5[TExtractables: [desgnated@rganiclChemistry(staff
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5.10.2.1.4.4.61IV olatiles. [designated[DrganiclChemistry(staff

5.10.2.1.4.4.7Pesticides/ PCBs:. [[designatedOrganiclChemistry
staff

5.10.2.1.4.4.8Bediment (Ll ab: Tdesignated TEA B [staff
5.10.2.1.4.4.9Biological: [designated TEAB [Staff

5.10.2.1.4.4.100FA SPIOrganic: [designatedOrganiclChemistry
staff

5.10.2.1.4.4.11TFA SPHInorganic: [designatedInorganiclChemistry
staff.

5.10.2.1.4.5[Final[datalverificationl@andiproductionlrightsarellimited
similarly(foldatalentryBut ot [ecessarilyliblihel[Sameldesignated(staff.

5.10.2.1.5[After [@final [productionldopyloftheldatalisigenerated,fhe
I norganicland@rganiclSections[Chiefs, their[@ssignedi@lternates, [0r thelASB
QAO, Branchireleaseltheir [fespectiveldata. 1]

5.10.2.1.6[[After [fheldatalfor[AlprojecthasbeenBranchlriel easedthelproject
|eader(gainsiriead-onlylaccessliblthelanal ytical [resultsifor [that [project. T his
accesslisrestrictedibresultsior their [@wn(projectsiuntil fhelesultshavelbeen
released(ibthePublic.

5.10.2.1.7After [thelproject Teadersireviewtheldata, [Buildidataltables, [and
writeltheir [eportsitheyhaveltheldptionibrel easeltheldataiolthe[Public,
facilitatinglanyfequestsiior [dataldistributionBy[Other [interestedparties.

5.10.2.2[T he[R4L | M SIWUSERI DI{recordedfromithellbgin(process) [0f [fhelstaff
member [performing(iheldatalverification,datalproduction,BranchRelease, [0r
Public[Releaseldlonglwithlaldate/timelstamplisiautomeatical lydecordedinl]
RALIMS.

5.10.2.3MUserswithout[R4L | M S[accountsidanidainf@ccessib[R4L I|M SlData
throughlalgenericPubliclaccountihR4L | M S.IIT hislPUBL | Claccount [Mequiresiio
entry(0f[WSERID[0r[PASSWORD.[[Publiclrightsionly(allowforMiewingand
extractinglihformationfromliheldatabaselthat (hasbeen(rel easedfbthelpubliclby(a
Project(ILeader.

5.10.3 A fter[datalhasBeen(rel easedlit [dannot (BelmodifiedWwithout [Beingunrel eased.[]
Forlexample;ITorrectionsiarelrequiredifblan(analytical (fesultfor [EAV ol atilesianal ysisiof
alSamplelhat [MasbeenBranch(Rel eased. [T hat [Sampl elfor [V ol atilesl@nalysisimhust [be
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un-Branch(ReleasedbythelS$ection[Chief,[Un-producediandiun-verifiedBythelanalyst
inlthat[0rder [Beforelfheldorrectionldanbelmade. [T helSamplelmust [Subsequentlylgo
backthroughlthelprocesslof Verification, [production, @ndBranch(Release.

5.10.40T helnamelof [thel@nalyst [producingfheldatalandtheldate/timelstamplof
productionlarelprintedion(all[production(dopies.[Correctedldopiesarelidentifiedas
amended(dopiesidisplayingtheldatelamended.
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FigureB3-1
Analytical[DatalStandardRemarks

REMARK
NUMBER REMARK

101 DataReportediasIdentifiedByCL Pl ab-IDsNot [V erified [T

102 CyanidelAnalysisi ot [Request ed I

103 DatalllsProvisional-Limited[PrecisionlI& [AccuracyDatal I

104 ThisiDatalHasM ot [BeenSubjectedibaQCReview--usefbrIScreening” [Only! [T
105 CL PIICP-M Siethod(doeslnot(ihclude: [Al,[Ca, [Fe, Mg, K, [& MNal I

106 NolSampleContainer [Received I
107 ImproperSamplelContainer (U sed T
108 SamplelContainer [Broken\WhenReceived I
109 SamplelllostDuringPreparationor [Analysi ST
110 SampleImproperlyPreserved T

111 Samplel@tMimproper [pH M T

112 SamplelReceivedunPreserved;HoldingTimel& (@l [dther [CriterialV et! [T
113 Canister [Received(at [760mmPressure-Not[Analyzed [T
114 Cannot[Exceed[T CL P[Regulatory(ll evelsiBasedOn(T otal [ScanlA nal yses I

115 Insufficient[Samplelfor [T CL PIEXtraction I
116 Insufficient[SamplelReceivedior [Analys ST
117 RecommendedHolding[TimelExceeded: [T
118 ResultsEstimated- QCILLimitsExceeded I

119 Ar1242[Indistinguishablelfrom(1248-cal cul ated@s/Ar 1242 [T
120 Ar1248[Indistinguishablelfrom(1242-cal cul ated@s/Ar 1248 [T
121 Ar1248[Indistinguishablefrom(1254-cal cul ated@s/Ar 1248 I
122 Ar12541ndistinguishablelfrom1248-cal culated@s[A r 1254 T
123 Mixturelof[AroclorsiihSample;[predominant [AroclorsiReported I
124 AnalysislArtifact(=-[Dechlorination[of Water N ot [Performed I
125 BOD [Result [Estimated-Sampl elEExhibitedEvidenceldf [T oxicity [T
126 DOCIResulthigher thanT OCIresult [T

127 ResultsiRepresent [Analysislof [FiltratelOnly [T

128 SampleDistillationrot equiredfor A mmonia [T

129 Matrix[SpikelRecoveryloutsidelM ethod[A cceptancelCriteriafor : [T
130 Matrix[PrecisionloutsidelV ethod[AcceptancelCriteriafor: [T
131 Matrix[SpikelPrecisionoutsdelGuidancelll evelsior:

132 DatalReportedByW emo [T
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